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ABSTRACT 


OBJECTIVE: To share the experience of vacuum assisted closure therapy in private setup. 
DESIGN: Descriptive 

SETTING: A private clinic for Aesthetic Plastic Surgery, Rawalpindi - Pakistan. 

STUDY PERIOD: June 2005 to June 2008 

MATERIALS AND METHODS: The vacuum assisted closure (VAC) therapy was used in 35 pa- 
tients suffering from the open wound involving various anatomical areas. All the wounds had 
failed to heal after treatment with multiple wound dressings and debridement. Before the appli- 
cation of VAC, surgical debridement was performed to remove all the devitalized necrotic tis- 
sues, and the wound was packed with povodine/iodine (Pyodine®). VAC was applied after 24 to 
48 hours. Tissue cultures for micro-organisms were obtained before the application of VAC and 
at the end of VAC therapy. Wound dimensions were noted prior to and at the end of VAC, before 
the definitive treatment using skin graft or flap was performed. 

RESULTS: Thirty-five patients were included in this study withmale to female ratio of 1.7:1. Ma- 
jority (40%) of the patients were 31-40 years of age. Road traffic accident was the commonest 
cause (31.4%) followed by diabetic ulcers (17.1%). Leg was most commonly effected area 
(31.4%). There were 28.6% diabetics, 22.9% smokers and 20% hypertensives among study sub- 
jects. Mean wound size decreased from 12.64x9.68-cm to 10.4x8.32-cm in non-diabetics, and 
from 10.5x8.7-cm to 9.0x6.4-cm in diabetic patients. Mean hospital stay was 24.4 days in non- 
diabetics as compared to 42.6 days in diabetics. Average 11.6 VACs were performed in diabet- 
ics, and 6.9 in non-diabetics. 

CONCLUSION: VAC is a useful adjunct to the standard treatment of chronic wounds. It is an 
extremely simple modality and does not require expensive equipment. 
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Granulation tissue. 


INTRODUCTION 


The vacuum assisted closure (VAC) therapy was first 
reported in 1990s‘. It has revolutionized the clinical 
management of the wounds ”°. It has been success- 
fully used in the setting of wounds complicated by 
burns, infection, poor circulation, exposed bone or 
artificial implants and dehiscence °°. An open cell 
sponge is placed in the wound, sealed with an adher- 
ent drape, and attached to a tube through which sub- 
atmospheric pressure is applied ° (Fig.1). It is re- 
ported that the negative pressure facilitates healing by 
improving the rate of angiogenesis, endothelial prolif- 
eration, the integrity of the capillary basement mem- 
brane, capillary blood flow, capillary caliber, and by 
decreasing interstitial oedema and bacterial burden 
within the wound '°"*. This technique has also been 
shown to effectively stimulate healing by secondary 
intention '°. Although VAC is in use at many institu- 
tions of Pakistan but the clinical studies are limited 
and more so from private setup. In this study we 
present our experience of vacuum assisted closure 
therapy. 
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MATERIALS AND METHODS 


The study was conducted in private clinic of Aesthetic 
Plastic Surgery, Rawalpindi-Pakistan from June 2005 
to June 2008. The VAC therapy was used in 35 pa- 
tients (22 males and 13 females) having the open 
wound from diverse etiology and involving different 
anatomical areas. All the wounds had failed to heal 
after treatment with wound dressings and debride- 
ments. Five (14.3%) patients had application of an 
external fixator for open tibial fractures. In each case, 
24-48 hours before VAC application, surgical debride- 
ments were done to remove all the devitalized ne- 
crotic tissues, and the wound was packed with po- 
vodine/iodine (Pyodine®). Swab cultures for micro- 
organisms were obtained before and at the end of 
VAC therapy. All patients were followed until satisfac- 
tory wound healing was achieved, indicated by the 
formation of healthy granulation tissue. At each visit 
wound dimensions were recorded and clinical photo- 
graphs were obtained to objectively evaluate wound 
shrinkage and formation of granulation tissue. At the 
end of treatment, the wound coverage using skin graft 
or flap was performed. 
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Application of VAC: 

The VAC device consisted of a double layer of 2 inch 
thick open cell foam into which was embedded an 
evacuation tube of 16 or 18 Fr°. The tube was con- 
nected to a 5-ml syringe. The tube from collection con- 
tainer of vacuum pump was placed inside the syringe. 
The foam was soaked with Pyodine® and trimmed to 
fit the dimensions of the wound, and was applied in 
direct contact with the base of the wound. Pre-op 
drapes (Opsite®) were used extending 3-5 cm beyond 
the margins of the wound to create an airtight seal 
(Fig. 2). For 18 24 hours, 125-150 mmHg of continu- 
ous negative pressure was applied and then contin- 
ued with intermittent pressure cycles of 20 minutes 
ON and 40 minutes OFF for the next 24 hours. After 
48 hours, the VAC dressing was changed. The wound 
was washed thoroughly with normal saline and VAC 
was re-applied in most cases at bedside. The same 
routine was continued until a satisfactory clean, granu- 
lating wound bed was obtained for the definitive pro- 
cedure (skin graft or flap). 

Data were collected using a pre-designed proforma. 
Demographic information collected includes age, sex 
and co-morbid condition. Information noted for wound 
includes size before and after application of VAC, site 
and etiology of the wound. Mean, frequency, ratio and 
percentages were calculated and data were infer- 
enced also in the form of tables using Microsoft Ex- 
cel®. 


RESULTS 


A total of 35 patients were included in the study with 
22 (62.9%) males and 13 (37.1%) females. The male 
to female ratio was 1.7:1. The mean age of male pa- 
tients was 39.6 years (range 19-73 years) as com- 
pared to 39.4 years (range 27-50 years) for female 
patients. Majority of the patients (40%) were in their 
3” decade of life. Road traffic accident was the com- 
monest cause found in 31.4% followed by diabetic 
ulcers in 17.1% (Table I). Leg (31.4%) was the most 
commonly affected area (Table Il). There were 28.6% 
diabetics, 22.9% smokers and 20% hypertensives 
among study subjects. Wound size decreased from 
12.64x9.68-cm to 10.4x8.32-cm in non-diabetics, and 
from 10.5x8.7-cm to 9.0x6.4-cm in diabetic patients 
(Table Ill). The mean hospital stay was 24.4 days in 
non-diabetics as compared to 42.6 days in diabetics. 
The average number of VACs applied in diabetics was 
11.6 as compared to 6.9 in non-diabetics. 

Case 1: 

A 50 years old male presented with a non-healing 
wound on anterior tibia for last one month. He had a 
tibial fracture that was fixed by external fixator by an 
orthopaedic surgeon (Figure 3a). The VACs were 
applied, resulting in granulation tissue formation 


JLUMHS MAY-AUGUST 2010; Vol: 09 No. 02 


(Figure 3b & 3c). The wound was finally skin grafted 
(Figure 3d). 

Case 2: A 73 years old male was referred from a 
urologist with a Fournier's gangrene involving the 
lower abdomen, scrotum and perineum. The testes 
were exposed. There was minimal scrotal skin. The 
penile shaft was also devoid of any skin (Figure 4a). 
The systemic antibiotics were given according to the 
culture and sensitivity report. Daily dressing and surgi- 
cal debridements were initiated (Figure 4b). Later on 
VAC was started (Figure 4c). The VAC treatment re- 
sulted in a good granulation tissue formation (Figure 
4d). The wounds were later skin grafted (Figure 4e). 
Case 3: A 50 years old female presented with a non- 
healing 9x6-cm wound over left leg after a road traffic 
accident. The wound did not respond to conventional 
treatment and was referred for management (Figure 
5a). She was non-diabetic and was not willing for any 
coverage with the flap, so VAC therapy was initiated. 
After VAC therapy, the healthy granulating wound ob- 
tained that was covered with split-thickness skin graft 
harvested from left thigh (Figure 5b). The post opera- 
tive period was satisfactory with no long term compli- 
cation (Figure 5c). 


TABLE |: ETIOLOGY OF THE WOUNDS (n = 35) 


[Cause [Male | Female 


Wonpiace Accident | 9166%) | - 
Domestic Accents | __- | 91.6%) _ 
Frearminivy | 10%) | - 


TABLE II: ANATOMICAL DISTRIBUTION (n=35) 
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TABLE Ill: PATIENTS DETAILS 


(cm) Hospital | co-morbid condition | No. of VACs 
Stay (days) 


At the End 


liad 
Ce a 
ee 
ee 
ee 
ee 
a 
eat [eof 

To _ 

[26 

Eee 

Ea 

eae 

a 

fama 

a 


iN) 
BK 


i) 
= 
— 
[o) 


Diabetic + HTN 


oO 
K 


= 


=a} So = 


NO] a}; mM] oa 
-|-1D|N}] oO 


a 
a 
24x18 20x16 
34x15 31x14 
22x13 20x11 


a 
ce 


Peo ie 
pra | 8 
ee 


—_ 
K 
(op) 
nN) 


Smoker + HTN 


JLUMHS MAY-AUGUST 2010; Vol: 09 No. 02 78 


N 
oO 
w 
Oo 


iN) 
—_ 
iN 
—_ 


i) 
1) 


oO WIN NO] Dh =a/a], 3/3] o a/a]joa z 


Wl] w] Ww] wo NTMI] MTN 
RR] W!]NhM COIN] oO] 
a; RR] BR] ow Bla; w; RI] Wl] w 
oO|;|—>}|O;]oe oO,;o;I aso; RI MISA 


aN 
N 


eee ae i] 
ese | 
fede is ees 
| 69 | Mm 
a ee 
ce Ee 
| 21 | M 
| 26 | Mm 
ee a 
ee ee ae 
| 36 | M 
| 62 | M 
| 38 | 
ae ee 
a a ee 
| 38 | 
| 32 | M 
eae | ee] 
ae ae a 
oe a 
| 32 | 
Re ae 
(a 
ee 
| 60 | Mm 
[ae ae | 
ee ee ae 
Ee ee 
Pata 
a ae 
[seal el 


HTN= Hypertensive 


Vacuum Assisted Closure Therapy 


FIGURE I: MECHANISM OF VAC 


Drain tube 


FIGURE Ill: EXTERNAL FIXATOR 


DISCUSSION 


Argenta et al’ reported the use of VAC technique in 
300 patients with non-healing ulcers, 99% of which 
healed. They concluded that the VAC negative pres- 
sure technique significantly increases the rate of 
granulation tissue formation and local blood supply, 
and therefore a useful adjunct to wound care. Our re- 
sults are comparable to those of Clare et al'® and con- 
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Connecting 
Tube 


FIGURE II: FUNCTIONING OF VAC 


Vacuum 
Pump 


Drain tube 


Syringe 


firm the effectiveness of this technique for the treat- 
ment of chronic non-healing wounds or ulcers. Clare 
et al reported severe PVD (Peripheral Vascular Dis- 
ease) as the most common reason for failure of VAC, 
and suggest that patients with severe PVD should be 
treated by other modalities. In our study, we get Dop- 
pler done in all our cases and did not encounter any 
case of PVD and therefore failure of VAC. Ford et al" 
reported improved results in patients with chronic 
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FIGURE IV: FOURNIER'S GANGRENE 
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osteomyelitis after VAC treatment. They postulated 
that the negative pressure created by the VAC device 
facilitates antibiotic penetration from surrounding cap- 
illaries into the bone, thus controlling infection. 

The precise mechanism by which VAC negative pres- 
sure technique effects wound closure is unknown. 
Morykwas et al? showed in a pig model that peak 
blood flow levels were 4 times higher than baseline 
values with continuous pressure of 125-mmHg. They 
also found a significantly higher rate of granulation 
tissue formation and a significant decrease in bacterial 
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flora after 4 to 5 days of treatment. Clinical and experi- 
mental studies have shown that removal of third- 
space fluid results in a decrease in tissue turgor and a 
decrease in capillary after-load, which promoted capil- 
lary circulation and inflow. In addition, the removal of 
excess exudates from the wound is believed to re- 
move inhibitory factors, which inhibit vascularity. 
These fluids contain high levels of matrix metellopro- 
teinases and their degradation products, which have 
been shown to suppress the proliferation of keratino- 
cytes, fibroblasts and vascular endothelial cells in 
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FIGURE V: LEG WOUND 


vitro”. 

Bacterial counts in human wound tissues treated with 
VAC have demonstrated significant decrease after 3 
to 4 days, paralleling the results of animal studies’. 
Because the negative pressure applies controlled ten- 
sion to every point on the inner surface of the wound, 
the sum of the applied forces becomes large and 
tends to draw the edges of the wound inward. Pro- 
spective, randomized trials have showed a decrease 
in the ulcer volume and in the mean number of poly- 
morphous neutrophils and lymphocytes in wound 
treated with VAC °. 

Mullner et al conducted a prospective clinical trial from 
1994 to 1996 in 45 patients and evaluated the efficacy 
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of a vacuum sealing technique in dealing with sacral 
pressure ulcers, acute traumatic soft tissue defects 
and infected soft tissue defects following rigid stabili- 
zation of lower extremity fractures ‘°. They described 
decrease in the dimension of initial wounds after VAC 
therapy in 84% of the patients, thus facilitating healing 
time and eradication of any pre-existing infection. In 
another study De Franzo et al used VAC therapy on 
75 patients with open wounds of lower extremity but 
without osteomyelitis °. They reported a rapid granula- 
tion tissue formation, reduction in bacterial count and 
successful wound closure in 95% of cases. 

The results of present study were compared with that 
of Ghani et al'’, in which trauma was the commonest 
cause (68%) comparable to this series (60%). In con- 
trast to current series they excluded wounds with con- 
comitant osteomyelitis, gross infection, and wounds 
having slough and devitalized tissues. We include all 
such cases and performed surgical debridement prior 
to application of VAC. The culture and sensitivity re- 
port in our series was positive in 60% of cases and yet 
we proceed with VAC. Probably the inclusion of such 
cases explain greater mean VAC application in our 
series when compared to Ghani et al (mean 5.3 in 
study by Ghani et al vs 11.6 in diabetics and 6.9 in 
non-diabetics in this study). 

In one patient, we used VAC after skin grafting in or- 
der to decrease the exudate from the recipient area in 
the early period of VAC application. The same tech- 
nique was also used by Senchenkov et al'®. Applica- 
tion of VAC is very versatile and can be used on vari- 
ous anatomical sites with good results. It has also 
been used after resection of musculoskeletal tumors 
and for closure of partial foot amputations '*°. In one 
case of our series, we used VAC on the post- 
debridement wound after Fournier's gangrene involv- 
ing scrotum, penile shaft and lower abdomen. The 
wound responded well and the remaining defect was 
closed by a split-thickness skin graft (Fig. 4). We used 
sub-atmospheric pressure of 125+5-mmHg, which is 
similar to the pressure used in most of the other stud- 
ies '*°?" In another study by Timmers, the continu- 
ous negative pressure was used in the range of 25- 
300 mmHg and using two types of foams, i.e. black 
polyurethane foam (PU) and white polyvinyl alcohol 
(PVA) foam **. Significant cutaneous blood flow was 
found in both types of foams upto pressure of 300- 
mmHg. They proposed that type of foams may affect 
the end result, whereas we used locally available 
foam commonly used for filling of cushions etc. and 
achieved comparable results. 

Clare et al, described some practical problems in the 
use of VAC for treatment of wounds located over a 
small area '°, but we did not encounter any such prob- 
lem. The various complications of VAC technique 
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mentioned in the literature include localized infection, 
bleeding, increased pain, bad odour, toxic shock syn- 
drome and anasarca '***74, None of these complica- 
tions occurred in our patients except bad odour at the 
time of change of dressings in a few cases. In some 
cases, there was mild oozing/bleeding from the hyper- 
vascular bed of wound. However, it was never threat- 
ening. To manage this oozing/bleeding we used place 
gauzes soaked with a diluted solution of adrenaline 
and packed for 2-3 minutes, which resulted in fairly 
bloodless field. In two cases we injected the diluted 
adrenaline solution through the VAC tube, waited for 
15-20 minutes, and then changed the dressing._Simi- 
larly Price et al made a modification by injecting the 
0.25% bupivacaine into the system 15-20 minutes 
before removing the dressing to avoid the pain during 
VAC changes”’. It has also been postulated that tulle 
gauzes (e.g. Bactigras®, Sufratulle®) may be applied 
on the wound bed before application of VAC*. We 
used it in four cases, keeping the possibility in mind 
that the paraffin present in the tulle may block many of 
the holes of the drain tube. 

It is difficult to seal the area with Opsite®, especially if 
there is marked exudate or if_perineum is involved. 
Because once there is fluid underneath the Opsite®, it 
will never be airtight again. We employed two ways to 
encounter this problem (i) by using the dry dressing 
gauzes around the margins and then sealed with Op- 
site (ii) by applying the hydrocolloid dressing 
(Duoderm®) and applied the Opsite® on top of it to 
obtain the air tight seal in two cases. Application of 
VAC becomes difficult in the presence of external fixa- 
tors used in orthopaedic surgery. Sometime we in- 
cluded the whole fixators in the dressing using the 
sterile plastic bag. 

Recently a randomized controlled trial comparing VAC 
with modern wound dressings for leg ulcer has been 
carried out by Vuesstaek et al*°. The VAC proved su- 
perior with respect to the time to complete healing and 
wound-bed preparation time compared with conven- 
tional wound care. 


CONCLUSION 


VAC is relatively a new technique to our part of the 
world. It is very effective in promoting healing. It helps 
by reducing size of the wound and more importantly 
promoting granulation tissue formation. This technique 
is very simple to learn and practice. 
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